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late the peripheral edge of the exposed intermediate layer. It What is claimed is: 

has been observed that RTA causes a beneficial effect in the 1. A preventive treatment method for a multilayer semi- 
exposed intermediate layer. In particular, the RTA process conductor wafer that includes a supporting substrate, at least 
can make the surface layer of the wafer "drop off" (in the one intermediate layer and a surface layer in which an 
case of an SOI wafer, the layer 101 shown in FIG. 1 5 intermediate layer has an exposed lateral edge and the wafer 
corresponds to a layer of monocrystalline silicon). This is to be subjected to a subsequent treatment, which method 
surface layer also overlaps and encapsulates the periphery of comprises treating the wafer to cause a portion of the surface 
the intermediate layer (layer 102 in FIG. 1) that was previ- layer to encapsulate the exposed lateral edge of the inter- 
ously exposed. FIG. 4 illustrates this overlapping and encap- mediate layer to prevent attack on the pe ripheral edge during ii» i 
sulation effect. In particular, FIG. 4 illustrates the case of an 1Q the subsequent treatment, wherein the ( gmltilave^ semicon- 

•/null i layer 

SOI wafer that had been exposed to a stabox step and then ductor wafer is formed by transferring at least Ihe surface 

exposed to RTA. These steps carried out in this order results layer from a donor wafer to at least one intermediate layer 

in stabilizing the bonding interface between the receiving by a layer transfer technique. 

substrate (layer 103) and the donor substrate (layers 101 and 2. The method of claim 1 wherein the treating comprises 

102). As shown in FIG. 4, the intermediate layer 102 is annealing the wafer by heating to a temperature and for a 

entirely encapsulated by the surface layer 101. The layer 102 15 ^me sufficient to cause the surface layer portion to cover the 

is thus protected from subsequent heat treatments that may exposed lateral edge of the intermediate layer, 

be applied to the wafer ^* ^ e mem °d °f claim 1 wherein the multilayer semi- 

t-u ni-A • • j * # u * _ * e i_, conductor wafer has a silicon on insulator structure. 

The RTA is earned out at a high temperature for a short a tu *u j e i • * u • *u c ^ 

. , „„ * • i . « .« . 4. The method of claim 1 wherein the surface layer is 

period. When an SOI wafer is treated, the heat treatment 2Q b formi a zone of weakness ^ ^ ^nor 

may be carried out at a temperature on the order of about f t i th su |: cient to define the Slirface 1aver 

1150° C. to 1300° C. and preferably 1200° C. for a period W " * dq T sumcien * » ™ me toe surta< * ia y er ' 

c , ^ , , y , f ' , * ^ t bonding the surface layer of the donor wafer to the inter- 

of between about 1 and 5 minutes and preferably less than meo Uatelayer of me supporting subs trate and then detaching 

about 3 minutes. Tins RTA is preferably earned out in a me surfa J { from X do * or wafer 

hydrogen and/or argon atmosphere. 25 5 ^ metnod Qf djdm 4 ^ zone Qf 

The RTA can also be done immediately after the wafer has fc formed 5 ^^^0 ions into me donor wafer, 
been detached. In this case, the bonding interface between 6 ^ method of daim t which mmptises sub . 
the layer 103 and the restofthe wafer had not been stabilized jecting the wafer t0 lne subsequ ent treatment without det- 
by a heat treatment. But tests have demonstrated that this ri mentally affecting the edge of the intermediate layer, 
embodiment can also be used to overlap and encapsulate the 30 7 method of claim 6 wherein me subsequent treat- 
intermediate layer without degrading the bonding interface. ment is a chemical attack or a prolonged high temperature 
FIG. 5 is an illustration of this embodiment of the invention. beat treatment 

(The edge in FIG. 5 represents the "right" edge of the wafer, 8 method of claim t which 6MltT comprises sub- 

while the "left" edge of the wafer is shown in the other jectmg the wafer to a stabox process prior to encapsulating 

figures.) 35 me eX posed edge of the intermediate layer. 

Referring to FIG. 5, the surface layer 101 overlaps and 9. a preventive treatment method for a multilayer semi- 
encapsulates the intermediate layer 102 so that it is protected conductor wafer that includes a supporting substrate, at least 
from subsequent treatments. It should also be noted that the 0 ne intermediate layer and a surface layer in which an 
RTA has not degraded the bonding interface between layers intermediate layer has an exposed lateral edge and the wafer 
102 and 103. The RTA can thus be used immediately after 40 is to be subjected to a subsequent treatment, which method 
the wafer has been detached, or during a subsequent step comprises annealing the wafer to cause a portion of the 
such as after a stabox step (see FIG. 4). In general, use of surface layer to encapsulate the exposed lateral edge of the 
RTA is a means of securing the intermediate layer for intermediate layer to prevent attack on the peripheral edge 
subsequent heat treatment steps that may be applied to the durul g the subsequent treatment, wherein the annealing 
wa ^ er 45 comprises a rapid thermal annealing conducted at a tem- 

It should be noted that the present method can be applied perature about 1150° C. to 1300° C. for a time of about 1 to 

to wafers other than SOI wafers. It is also possible to overlap 5 minutes to cause the surface layer portion to cover the 

and encapsulate several intermediate layers in the wafer exposed lateral edge of the intermediate layer, 

instead of a single layer. 10. The method of claim 9 wherein the annealing tem- 

In general, the present technique causes overlapping and 50 perature is on the order of about 1200° C. and the annealing 

encapsulation of a surface region of the wafer by a layer of time is less than about 3 minutes. 

material. In particular, this layer of material may come from 11. The method of claim 9 wherein the annealing is 

the surface layer of the wafer, as shown in the present conducted under an atmosphere of hydrogen or argon, 

examples illustrated above. In all of the embodiments, the 12. A multilayer semiconductor wafer that includes a 

RTA protects the intermediate layer of the wafer so that it is 55 supporting substrate, at least one intermediate layer having 

then possible to apply subsequent treatments like those an exposed lateral edge, and a monocrystalline surface layer 

mentioned above to the wafer. In particular, a wafer treated from a donor wafer, wherein the exposed lateral edge of the 

according to the present method can be subjected to a intermediate layer is encapsulated with a portion of the 

prolonged high temperature heat treatment without degrad- monocrystalline surface layer to prevent attack on the 

ing the intermediate layer. However, note that in this case, a 60 peripheral edge during subsequent treatments, wherein the 

polishing step (such as CMP) should not be conducted surface layer is made of a monocrystalline material and the 

between the use of RTA and the prolonged high temperature exposed lateral edge of the intermediate layer is encapsu- 

heat treatment. The polishing step under these circumstances lated by the monocrystalline material, 

would at least partially destroy the protection accorded the 13. The wafer of claim 12 in the form of a silicon on 

intermediate layer by the present method, so that a pro- 65 insulator structure. 

longed high temperature heat treatment could degrade the 14. A preventive treatment method for a multilayer semi- 
intermediate layer. conductor wafer that includes a supporting substrate, at least 
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one intermediate layer and a surface layer in which an 
intermediate layer has an exposed lateral edge and the wafer 
is to be subjected to a subsequent treatment, which method 
comprises encapsulating the exposed lateral edge of the 
intermediate layer with a portion of the surface layer to 
prevent attack on the peripheral edge during the subsequent 
treatment by heating the wafer using a rapid thermal anneal- 
ing conducted at a temperatur^about 1150° C. to 1300° C. 
for a time of about 1 to 5(mjnute^ 

15. The method of claim 14^wherein the annealing tem- 
perature is on the order of abouj 1200° C. and the annealing 
time is less than about 3 minutes. 
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, 16. The method of claim 14 wherein the annealing is 
conducted under an atmosphere of hydrogen or argon and 
the surface layer is made of a monocrystalline material so 
that the exposed lateral edge of the intermediate layer is 
encapsulated with the monocrystalline material. 

17. The method of claim 14 wherein the subsequent 
treatment is a chemical attack or a prolonged high tempera- 
ture heat treatment. 

18. The method of claim 14 further comprises subjecting 
the wafer to a stabox process prior to encapsulating the 
exposed edge of the intermediate layer. 



